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(7) ABSTRACT

A switching system connectable to a communications net-
work and configured to handle logical multicast data without
degrading the flow of other data through the system. The
switching system includes a plurality of input ports, a
plurality of output ports, and a plurality of queues for
buffering streams of data units being routed through the
system. The switching system further includes at least one
meter for metering data units to ensure that the data units
conform to predetermined Quality of Service criteria. The
logical multicast data is metered once at the meter and
subsequently replicated and transmitted onto the communi-
cations network a predetermined number of times at an
output port so as not to degrade the flow of other data
through the system.
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1
LOGICAL MULTICAST PACKET HANDLING

CROSS REFERENCE TO RELATED
APPLICATIONS

N/A

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

N/A
BACKGROUND OF THE INVENTION

The present invention relates generally to communica-
tions technology, and more specifically to logical multicast-
ing in a switching system.

Communications networks transfer digital data from
source nodes to destination nodes on the network by routing
data units such as data packets or frames through switching
systems. A conventional switching system includes a plu-
rality of input ports and a plurality of output ports, and is
configured such that each output port may receive data units
from any input port. The system determines the appropriate
output port for a particular data unit by accessing informa-
tion contained in a header field of the data unit.

The conventional switching system further includes a
plurality of queues for buffering flows of data units being
routed through the system. For example, the plurality of
queues may be configured in a shared memory coupled
between the input ports and the output ports, and control
circuitry may direct a data flow stored in a respective queue
to the appropriate output port. As mentioned above, each
output port of the system may receive data units from any
input port. The plurality of queues may therefore be
employed to prevent data loss, e.g., when data units are
simultaneously routed from more than one input port to a
single output port. Moreover, amounts of data passing
through the input and output ports at particular times may
vary. The plurality of queues may therefore be configured to
accommodate various amounts of bandwidth. For example,
a conventional communications system architecture may
provide a number of predetermined Quality of Service
(QoS) levels such as a constant bit-rate service class and an
unspecified bit-rate service class. The constant bit-rate ser-
vice class typically supports real-time applications that
require fixed amounts of bandwidth, and the unspecified
bit-rate service class (also known as a “best effort” service)
typically supports non-real-time applications that do not
require fixed bandwidths. A first portion of the plurality of
queues may therefore be configured as class queues to buffer
data flows for constant bit-rate service, and a second portion
of the queues may be configured as best effort queues to
buffer data flows for best effort service. The conventional
switching system may also include at least one meter such
as a token bucket for metering data units provided to at least
one of the class queues to ensure that the data units conform
to the requirements of a particular constant bit-rate service.
The switching system typically determines the appropriate
service class for a particular data unit by accessing the
header information of the data unit.

Not only may single data units be routed from at least one
input port to at least one output port in the conventional
switching system, but data units may also be replicated
before being transmitted from the system. Data units that
enter a switching system through a single input port and exit
the system through a single output port without being
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2

replicated are generally known as unicast data, and data
units that enter a switching system through a single input
port and are replicated a number of times before exiting the
system through at least one output port are generally known
as multicast data. Specifically, single copies of a data unit
that exit the system through more than one output port are
known as spatial multicast data, and multiple copies of a
data unit that exit the system through a single output port are
known as logical multicast data.

One drawback of the conventional switching system is
that routing logical multicast data through the system may
adversely affect the flow of other data through the system.
For example, logical multicast data requiring constant bit-
rate service is typically metered by a token bucket, tempo-
rarily stored in a class queue of a shared memory, and then
directed to a single output port of the system. However,
because the routing of logical multicast data through the
system typically involves the transfer of multiple copies of
data units, an increased load at, e.g., the meter, the shared
memory, and/or the connection between the shared memory
and the output port resulting from the transfer of these
multiple data unit copies may significantly degrade the flow
of other data units through the system.

It would therefore be desirable to have a switching system
that is capable of multicast operation. Such a switching
system would be configured to handle logical multicast data
without degrading the flow of other data through the system.

BRIEF SUMMARY OF THE INVENTION

A switching system, connectable to a communications
network, is provided that is configured to handle logical
multicast data without degrading the flow of other data
through the system. The switching system includes a plu-
rality of input ports, a plurality of output ports, and a
plurality of queues configured to buffer data units being
routed through the system. The plurality of queues is
coupled between the input ports and the output ports to allow
each output port to receive at least one buffered data unit
from any input port for subsequent transmission at the
output port. The plurality of queues is configured in at least
one shared memory. In a preferred embodiment, at least one
first shared memory includes at least one best effort queue,
and at least one second shared memory includes at least one
class queue for providing a predetermined Quality of Ser-
vice level. The switching system further includes at least one
meter such as a token bucket for metering data units pro-
vided to the class queue to ensure that the data units conform
to the predetermined Quality of Service level, and at least
one output port controller coupled between the shared
memory and the plurality of output ports.

The output port controller is configured to direct at least
one logical multicast data unit from a queue of the shared
memory to one of the plurality of output ports, and replicate
the data unit a predetermined number of times for subse-
quent logical multicasting on the output port. In a preferred
embodiment, the output port controller comprises a logical
multicast lookup table including a plurality of entries indi-
cating numbers of times respective logical multicast data
units are to be replicated. The lookup table is referenced by
information contained in a header field of the logical mul-
ticast data unit.

The meter is configured to be charged once for each
logical multicast data unit provided thereto. Moreover, each
queue of the shared memory is configured to store a single
representation of each logical multicast data unit. Each class
queue is configured such that the queue length is charged for
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a number of data units corresponding to the number of times
the logical multicast data unit is to be replicated by the
output port controller.

Other features, functions, and aspects of the invention will
be evident from the Detailed Description of the Invention
that follows.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The invention will be more fully understood with refer-
ence to the following Detailed Description of the Invention
in conjunction with the drawings of which:

FIG. 1 is a block diagram depicting a first embodiment of
a switching system in accordance with the present invention;

FIG. 2 is a block diagram depicting a second embodiment
of a switching system in accordance with the present inven-
tion; and

FIG. 3 is a flow diagram depicting a method of routing
data units through the switching systems of FIGS. 1 and 2.

DETAILED DESCRIPTION OF THE
INVENTION

Systems and methods are disclosed for transferring logi-
cal multicast data between source nodes and destination
nodes of a communications network by way of a switching
system. The logical multicast data is routed through the
switching system in a manner that does not degrade the flow
of other data through the system.

FIG. 1 depicts a block diagram of a switching system 100
configured to perform logical multicasting of data units such
as data packets or frames on a communications network, in
accordance with the present invention. The switching sys-
tem 100 includes a plurality of input modules such as input
modules 102.1-102.2. The input module 102.1 is configured
to receive data units from a plurality of respective input ports
1.1-1.P coupled to the communications network, and the
input module 102.2 is similarly configured to receive data
units from a plurality of respective input ports 2.1-2.P
coupled to the communications network. The input modules
102.1-102 .2 provide the data units received from the respec-
tive input ports 1.1-1.P and 2.1-2.P to a mesh interconnect
unit 104 by way of respective data buses 103.1-103.2. The
bus 103.1 may therefore be shared by flows of data units
received from the respective input ports 1.1-1.P, and the bus
103.2 may be similarly shared by flows of data units
received from the respective input ports 2.1-2.P. For
example, the data flows on the respective buses 103.1-103.2
may be destined for one or more output ports 1.1-1.Q,
2.1-2.Q, 3.1-3.Q, and 4.1-4.Q coupled to the communica-
tions network.

The mesh interconnect unit 104 is configured to determine
the appropriate output port(s) for a particular data unit by
accessing information contained in a header field of the data
unit, and route the data unit through the switching system
100 based on results of the determination. In one
embodiment, the output ports 1.1-1.Q, 2.1-2.Q, 3.1-3.Q,
and 4.1-4.Q comprise respective connection lookup tables
(not shown), which include connection information for
transferring the data units to subsequent segments of the
communications network coupled to the output ports
1.1-1.Q,2.1-2.Q, 3.1-3.Q, and 4.1-4.Q. Each output port is
configured to substitute appropriate connection information
in the header field of the data unit to allow that data unit to
be properly transferred to the next network segment.

The switching system 100 further includes a plurality of
shared output buffers 106.1-106.2 configured to buffer flows
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of data units being routed through the system 100. The
shared output buffers 106.1-106.2 receive such data flows
from the mesh interconnect unit 104 by way of respective
buses 105.1-105.2. The respective buses 105.1 and 105.2
may therefore be shared by more than one flow of data units
received from the mesh interconnect unit 104. For example,
the data flows on the bus 105.1 may be destined for one or
more of the output ports 1.1-1.Q and 2.1-2.Q. Similarly, the
data flows on the bus 105.2 may be destined for one or more
of the output ports 3.1-3.Q and 4.1-4.Q.

The shared output buffers 106.1-106.2 comprise respec-
tive memories such as Random Access Memory (RAM).
Further, in a preferred embodiment, each of the shared
output buffers 106.1-106.2 is configured in a plurality of
queues for receiving respective data flows. For example,
each queue of the shared output buffers 106.1-106.2 may
comprise a First-In First-Out (FIFO) buffer of suitable
length.

Still further, the switching system 100 includes a plurality
of output port controllers 108.1-108.4 coupled between the
shared output buffers 108.1-108.2 and the output ports
1.1-1.Q, 2.1-2.Q, 3.1-3.Q, and 4.1-4.Q. Specifically, the
output port controller 108.1 is coupled between the shared
output buffer 106.1 and the output ports 1.1-1.Q, the output
port controller 108.2 is coupled between the shared output
buffer 106.1 and the output ports 2.1-2.Q, the output port
controller 108.3 is coupled between the shared output buffer
106.2 and the output ports 3.1-3.Q, and the output port
controller 108.4 is coupled between the shared output buffer
106.2 and the output ports 4.1-4.Q.

Each output port controller 108.1-108.4 is configured to
receive at least one data unit from the respective shared
output buffers 106.1-106.2, and direct the data unit to the
appropriate output port(s) for subsequent unicasting or mul-
ticasting. The output port controllers 108.1-108.4 receive
such data units from the respective shared output buffers
106.1-106.2 by way of buses 120 and 122. Specifically, the
output port controllers 108.1-108.2 receive such data units
from the shared output buffer 106.1 by way of the bus 120,
and the output port controllers 108.3—108.4 receive such
data units from the shared output buffer 106.2 by way of the
bus 122. The respective buses 120 and 122 may therefore be
shared by more than one flow of data units received from the
shared output buffers 106.1-106.2. For example, the data
flows on the bus 120 may be destined for one or more of the
output ports 1.1-1.Q and 2.1-2.Q. Similarly, the data flows
on the bus 122 may be destined for one or more of the output
ports 3.1-3.Q and 4.1-4.Q.

In the event data units received by the output port con-
trollers 108.1-108.4 comprise logical multicast data units,
each output port controller 108.1-108.4 is further configured
to replicate the data unit a predetermined number of times
for subsequent logical multicasting on the appropriate output
port. In a preferred embodiment, each output port controller
108.1-108.4 determines the number of times a particular
logical multicast data unit is to be replicated by accessing
information contained in a logical multicast lookup table. In
the illustrated embodiment, the output port controller 108.1
includes a logical multicast lookup table 110.1, the output
port controller 108.2 includes a logical multicast lookup
table 110.2, the output port controller 108.3 includes a
logical multicast lookup table 110.3, and the output port
controller 108.4 includes a logical multicast lookup table
110.4. Each logical multicast lookup table 110.1-110.4
includes a plurality of entries indicating the number of times
respective logical multicast data units are to be replicated.
For example, the plurality of entries included in each table
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110.1-110.4 may be referenced by identity information
contained in header fields of respective logical multicast
data units.

It is noted that the input module 102.1 or the input module
102.2 and the mesh interconnect unit 104 of the switching
system 100 may be employed for spatially multicasting at
least one data unit on the communications network. For
example, the input module 102.1 may receive a single data
unit from one of the input ports 1.1-1.P and provide that
single data unit to the shared output buffer 106.1 by way of
the mesh interconnect unit 104 and the bus 105.1. Next, the
shared output buffer 106.1 may provide the single data unit
to the output port controller 108.1, which may then direct
single copies of the data unit to at least some of the
respective output ports 1.1-1.Q for subsequent spatial mul-
ticasting on the network.

The manner in which the switching system 100 handles
logical multicast data so as not to degrade the flow of other
data through the system will be better understood with
reference to the following first illustrative example. In this
first example, it is understood that logical multicast data
comprising at least one data unit enters the switching system
100 by way of an input port such as the input port 1.1. It is
further understood that other data such as unicast and/or
spatial multicast data comprising at least one data unit also
enter the switching system 100 by way of at least some of
the input ports 1.2—1.P. The logical multicast data and other
data are then provided to respective queues included in the
shared output buffer 106.1 by way of the input module
102.1, the bus 103.1, the mesh interconnect 104, and the bus
105.1. Accordingly, the buses 103.1 and 105.1 are shared by
the logical multicast data and the other data being routed
through the switching system 100 from the input ports
1.1-1.P to the shared output buffer 106.1.

Next, the logical multicast data and other data are pro-
vided to at least one of the output port controllers
108.1-108.2 by way of the bus 120. Like the buses 103.1
and 105.1, the bus 120 is shared by the logical multicast data
and the other data being routed through the switching system
100 from the shared output buffer 106.1 to the output port
controller 108.1.

In a conventional switching system, multiple copies of
logical multicast data units are typically stored in a shared
output buffer. As a result, a significant amount of bandwidth
may be consumed as the multiple logical multicast data unit
copies are routed from the shared output buffer to the
appropriate output port, thereby potentially degrading the
flow of other data being routed through the system.

In this first example, single representations of logical
multicast data units are stored in the shared output buffer
106.1, and the logical multicast data units are replicated by
the output port controller 108.1 for subsequent logical
multicasting on the output port 1.1. It should be understood
that the shared output buffer 106.2 is similarly configured to
store single representations of logical multicast data like the
shared output buffer 106.1, and each of the output port
controllers 108.2-108.4 is similarly configured to replicate
logical multicast data like the output port controller 108.1.
As a result, the amount of bandwidth consumed on the
shared bus 120 to support logical multicasting is limited, and
any potential degrading of the flow of other data between the
shared output buffer 108.1 and the output ports 1.2-1.Q is
reduced.

As described above, the logical multicast lookup table
110.1 included in the output port controller 108.1 includes a
plurality of entries indicating the number of times respective
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6

logical multicast data units are to be replicated by the output
port controller 108.1. The logical multicast lookup table
110.1 therefore includes at least one entry corresponding to
the logical multicast data unit provided to the output port
controller 108.1 by the shared output buffer 108.1.

In this first example, the output port controller 108.1
accesses identity information contained in a header field of
the logical multicast data unit, and uses the identity infor-
mation to reference the entry included in the logical multi-
cast lookup table 110.1 indicating the number of times to
replicate the logical multicast data. The output port control-
ler 108.1 then replicates the logical multicast data unit the
appropriate number of times and provides the replicated data
to the output port 1.1 for subsequent logical multicasting on
the network. It is understood that the output port controller
108.1 also provides the other data to the respective output
ports 1.2-1.Q for subsequent unicasting and/or spatial mul-
ticasting on the network.

FIG. 2 depicts a block diagram of an alternative embodi-
ment of a switching system 200 configured to perform
logical multicasting on a communications network, in accor-
dance with the present invention. It is noted that the switch-
ing system 200 is capable of providing guaranteed Quality
of Service (QoS) levels for bandwidth and buffering. For
example, the switching system 200 may provide constant
bit-rate services that support real-time applications requiring
fixed amounts of bandwidth. Accordingly, the switching
system 200 includes a shared class queue 207 configured to
buffer data flows for a predetermined QoS level.

Such switching systems capable of providing guaranteed
QoS levels typically comprise a mechanism for policing data
to ensure conformance with predetermined guaranteed
bandwidths. In the illustrated embodiment, the switching
system 200 includes at least one meter 205 configured to
provide such policing of data entering the switching system
200. For example, the meter 205 may comprise a token
bucket. Specifically, the meter 205 is coupled between the
shared class queue 207 and a plurality of input ports 1.1-1.P.
It is noted that the meter might alternatively be coupled at
the output of the shared class queue 207.

It is understood that the switching system 200 may also
provide unspecified bit-rate services (also known as “best
effort” services) supporting non-real-time applications that
do not require fixed bandwidths. Accordingly, the switching
system 200 further includes a shared best effort queue 209
to buffer data flows provided by way of input ports 2.1-2.P
for unspecified bit-rate service. For example, each of the
shared class queue 207 and the shared best effort queue 209
may comprise a First-In First-Out (FIFO) buffer of suitable
length.

Such switching systems capable of providing bandwidth
guarantees typically comprise a mechanism for scheduling
the output of data flows in a preferential manner. In the
illustrated embodiment, the switching system 200 includes
an arbiter 211 configured to control the preferential trans-
mission of data units provided by the shared class queue 207
and the shared best effort queue 209. For example, the
arbiter 211 may comprise an exhaustive priority arbiter. In
one embodiment, the shared class queue 207 provides data
flows for constant bit-rate service to the arbiter 211 by way
of a bus 213, the shared best effort queue 209 provides data
flows for unspecified bit-rate service to the arbiter 211 by
way of a bus 215, and the arbiter 211 provides the data flows
in a preferential manner to at least one output port for
subsequent transmission on the communications network. In
the illustrated embodiment, the arbiter 211 gives higher
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priority to data flows provided by the shared class queue 207
for transmission on the network, and allows any excess
bandwidth available at the output port to be used for
transmitting data flows provided by the shared best effort
queue 209.

As described above, not only is the switching system 200
capable of providing bandwidth guarantees, but it is also
capable of providing buffer guarantees. For example, the
switching system 200 may be configured to provide a fixed
buffer allocation, in which the shared class queue 207 and
the shared best effort queue 209 are allocated specified
numbers of locations for storing data units. In the event the
bandwidth at the input port 2.1 exceeds the egress bandwidth
for the shared best effort queue 209, the shared best effort
queue 209 overflows and data units are dropped. In the event
the bandwidth at the input port 1.1 exceeds the egress
bandwidth for the shared class queue 207, the meter 205
does not provide the high bandwidth data flow to the shared
class queue 207. Accordingly, only data flows that conform
to the egress bandwidth of the shared class queue 207 are
provided to the shared class queue 207, and no data units
provided to the shared class queue 207 are dropped.

Those of ordinary skill in the art will appreciate that
various techniques for providing differentiated services on
switching systems are known. One such technique is
described in RFC 2697, A Single Rate Three Color Marker,
J. Heinanen, R. Guerin, September 1999, which is incorpo-
rated herein by reference. According to that technique,
meters such as the meter 205 do not merely make a “go” or
“no-go” decision with respect to a metered data flow, but
instead mark the metered flow “green” as conforming to a
Committed Information Rate (CIR), “yellow” as exceeding
the CIR while conforming to a Peak Information Rate (PIR),
or “red” as exceeding the PIR. It is further appreciated that
a class queue may be configured to have a number of
associated fill thresholds. For example, in the event the
number of data units stored in the class queue is below a first
fill threshold, data flows marked with any color are admitted
into the queue. In the event the number of data units in the
class queue is greater than the first threshold but less than a
second fill threshold, data flows marked red are no longer
admitted into the queue. In the event the number of data
units in the class queue is greater than the second threshold
but less than a third fill threshold, data flows marked red and
yellow are no longer admitted into the queue. In the event
the number of data units in the class queue equals the third
threshold, no more data units are admitted into the queue.
According to this technique, data flows marked green get
preference in being admitted into the class queue.

The manner in which the switching system 200 handles
logical multicast data so as not to degrade the flow of other
data through the system will be better understood with
reference to the following second illustrative example. In
this second example, it is understood that logical multicast
data comprising at least one data unit enters the switching
system 200 by way of the input port 1.1, and other data such
as unicast and/or spatial multicast data comprising at least
one data unit also enters the switching system 200 by way
of at least some of the input ports 1.2—1.P. The logical
multicast data and other data are then provided to the meter
205.

The meter 205 is configured to be charged once for each
logical multicast data unit provided thereto; i.e., the meter
205 makes a single determination for each logical multicast
data unit as to whether the data unit conforms to a prede-
termined guaranteed bandwidth. Similarly, the meter 205 is
configured to be charged once for each unicast and/or spatial
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multicast data unit provided thereto. Because the meter 205
is not charged for the total number of times, N, the logical
multicast data unit is to be replicated for subsequent logical
multicasting on the network, any potential degrading of the
flow of the other data through the switching system 200 by
way of the meter 205 is reduced. The logical multicast data
and other data are then provided to the shared class queue
207.

The shared class queue 207 is configured to store a single
representation of each metered unicast, spatial multicast,
and/or logical multicast data unit provided thereto. Because
each metered data unit provided to the shared class queue
207 is stored only once, whether or not the data unit
comprises logical multicast data, the efficiency of utilization
of the shared class queue 207 is increased. Further, the
shared class queue 207 is configured such that the queue
length is charged once for each unicast and/or spatial mul-
ticast data unit provided thereto; and, charged N times for
each logical multicast data unit provided thereto, in which
“N” corresponds to the number of times the logical multicast
data unit is to be replicated for subsequent logical multi-
casting. For example, when charging the queue length of the
shared class queue N times for each logical multicast data
unit, the shared class queue 207 is considered to be storing
N representations of the logical multicast data unit, even
though it may actually be storing only a single representa-
tion of the data unit.

Charging the queue length of the shared class queue 207
for N logical multicast data units makes the shared class
queue 207 suitable for use with services that employ the
above-described three color marking technique and multiple
fill thresholds. Specifically, when determining whether par-
ticular fill thresholds of the shared class queue 207 have
been reached or exceeded, consideration is made of the
number of times the queue length of the shared class queue
207 has been charged for the data units stored therein.
Charging the queue length N times for logical multicast data
results in more efficient preferential queuing of data flows
marked green than charging the queue length only once for
the logical multicast data.

The presently disclosed method of routing logical multi-
cast data through the switching systems of FIGS. 1 and 2 is
illustrated by reference to FIG. 3. It should be understood
that the method steps depicted in FIG. 3 are merely
exemplary, and that alternate method steps may be used to
route the logical multicast data without degrading the flow
of other data through the switching systems 100 and 200. As
depicted in step 300, at least one logical multicast data unit
enters the switching system by way of an input port. Next,
the logical multicast data unit is provided, as depicted in step
302, to a meter included in the switching system such that
the meter is charged once for the logical multicast data unit.
A determination is then made, as depicted in step 304, as to
whether the metered data conforms to a predetermined QoS
level. In the event it is determined that the logical multicast
data unit conforms to the predetermined QoS level, the
logical multicast data unit is provided, as depicted in step
306, to a class queue such that only a single representation
of the data unit is stored, but the queue length is charged for
N logical multicast data units, in which “N” corresponds to
the number of times the data unit is to be replicated for
subsequent logical multicasting. In the event it is determined
that the logical multicast data unit does not conform to the
predetermined QoS level, the nonconforming logical mul-
ticast data unit is dropped, as depicted in step 308. Next, the
logical multicast data unit is provided, as depicted in step
310, to control circuitry, in which the logical multicast data
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unit is replicated N times for subsequent logical multicasting
on the network by way of an output port.

Although FIG. 1 depicts the switching system 100 as
including two (2) output buffers and four (4) output port
controllers, and FIG. 2 depicts the switching system 200 as
including one (1) meter and two (2) queues, it is understood
that the switching systems 100 and 200 may include any
suitable numbers of input ports, output ports, buffers,
controllers, meters, and/or queues.

It will further be appreciated by those of ordinary skill in
the art that modifications to and variations of the above-
described switching systems may be made without departing
from the inventive concepts disclosed herein. Accordingly,
the invention should not be viewed as limited except as by
the scope and spirit of the appended claims.

What is claimed is:

1. A switching system connectable to a communications
network, and operable to transfer logical multicast data units
between a plurality of nodes on the communications
network, comprising:

at least one input port connectable to the communications

network, the at least one input port being operative to
receive a data unit from the network;

at least one output port connectable to the communica-

tions network, the at least one output port being opera-
tive to transmit plurality of data units onto the network
as logical multicast data units; and
at least one output port controller coupled between the at
least one input port and the at least one output port,

wherein the output port controller is operative to replicate
the received data unit a predetermined number of times
within the output port controller for subsequent trans-
mission of the predetermined number of replicated data
units onto the communications network at a respective
output port as logical multicast data units.

2. The switching system of claim 1 wherein the output
port controller includes a lookup table comprising a plurality
of entries and the output port controller is further operative
to determine the predetermined number of times to replicate
the received logical multicast data unit by referencing at
least one entry in the lookup table.

3. The switching system of claim 2 wherein the output
port controller is further operative to access identity infor-
mation contained in a header field of the received logical
multicast data unit and use the identity information to
reference the entry in the lookup table.

4. The switching system of claim 1 further including a
buffer memory coupled between the input port and the
output port controller, the buffer memory being operative to
store a single representation of the received logical multicast
data unit.

5. The switching system of claim 4 further including a bus
interconnecting the buffer memory and the output port
controller, the buffer memory being further operative to
provide the single representation of the received logical
multicast data unit to the output port controller by way of the
bus.

6. A switching system connectable to a communications
network, and operable to transfer logical multicast data units
between a plurality of nodes on the communications
network, comprising:

at least one input port connectable to the communications

network, the at least one input port being operative to
receive a data unit from the network;

at least one output port connectable to the communica-

tions network, the at least one output port being opera-
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tive to transmit the data unit a predetermined number of
times onto the network as logical multicast data units;
and

at least one meter coupled between the at least one input

port and the at least one output port,

wherein the at least one meter is operative to determine

whether the predetermined number of transmitted logi-
cal multicast data units conform to predetermined qual-
ity of service criteria by an analysis of the received data
unit.

7. The switching system of claim 6 further including at
least one buffer memory operative to store a single repre-
sentation of the received logical multicast data unit and
provide the single data unit representation to the output port
for subsequent transmission onto the network.

8. The switching system of claim 7 wherein the buffer
memory comprises at least one class queue.

9. The switching system of claim 7 wherein the meter is
coupled between the input port and the buffer memory.

10. The switching system of claim 7 wherein the meter is
coupled between the buffer memory and the output port.

11. The switching system of claim 6 wherein the meter
comprises a token bucket.

12. A switching system connectable to a communications
network, and operable to transfer logical multicast data units
between a plurality of nodes on the communications
network, comprising: at least one input port connectable to
the communications network, the at least one input port
being operative to receive a plurality of data units from the
network;

at least one output port connectable to the communica-

tions network, the at least one output port being opera-
tive to transmit each data unit a respective predeter-
mined number of times onto the network as logical
multicast data units; and

at least one buffer memory operative to store a single

representation of each data unit and provide the respec-
tive data unit representations to a respective output port
for subsequent transmission onto the network as logical
multicast data units,

wherein the buffer memory is further operative to store the

respective data unit representations in a preferential
manner based at least in part on the respective prede-
termined number of times the data units are subse-
quently transmitted onto the network at the respective
output port as logical multicast data units.

13. The switching system of claim 12 wherein the buffer
memory comprises at least one class queue.

14. The switching system of claim 13 wherein the class
queue comprises a first-in first-out memory.

15. Amethod of operating a switching system connectable
to a communications network, the switching system being
operable to transfer logical multicast data units between a
plurality of nodes on the communications network, the
method comprising the steps of:

receiving a data unit at an input module of the switching

system,

providing the received data unit to a respective output

module of the switching system;
replicating the received data unit a predetermined number
of times within respective output module; and

transmitting the replicated data units onto the communi-
cations network as logical multicast data units by the
respective output module.

16. The method of claim 15 further including the step of
referencing at least one entry in a lookup table included in
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the respective output module to determine the predetermined
number of times to replicate the data unit.

17. Amethod of operating a switching system connectable
to a communications network, the switching system being
operable to transfer logical multicast data units between a
plurality of nodes on the communications network, the
method comprising the steps of:

receiving a single data unit at an input port of the

switching system;

analyzing the single data unit at a meter of the switching

system to determine whether the data unit conforms to
predetermined quality of service criteria; and

in the event the data unit conforms to the predetermined

quality of service criteria, transmitting the single data
unit onto the communications network a predetermined
number of times at a respective output port of the
switching system as logical multicast data units.

18. A method of operating a switching system connectable
to a communications network, the switching system being
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operable to transfer logical multicast data units between a
plurality of nodes on the communications network, com-
prising the steps of:
receiving a plurality of data units at at least one input port
of the switching system;
storing the plurality of data units in a preferential manner
in a buffer memory of the switching system based at
least in part on respective predetermined numbers of
times the data units are subsequently transmitted onto
the communications network as logical multicast data
units; and
transmitting the plurality of data units onto the commu-
nications network at a respective output port of the
switching system as logical multicast data units in
accordance with the preferential manner in which the
data units are stored in the buffer memory.



